Tattoos have become fairly popular within Western society.^[@R1]^ The prevalence of tattooed individuals in the United States is estimated to be around 25% among the population aged 18--50 years,^[@R2]^ whereas in Europe, this proportion is closer to 10%.^[@R3]^ Tattooing is defined by the implementation of exogenous pigment and dye into the dermis to obtain a long-lasting individual design. The implemented exogenous pigment at times can cause inflammatory processes inside of the skin. Therefore, it is not surprising that the incidence of tattoo-associated skin dermatoses and neoplasia---like in our presented case with a squamous-cell carcinoma (SCC)---have been on the rise during the past few years.^[@R4]^ Clinical diagnosis can be challenging as differential diagnoses include skin alterations based on allergic reactions, pseudoepitheliomatous hyperplasia, and keratoacanthomas.^[@R4]^

CASE REPORT
===========

A 48-year-old white male patient with no medical history was referred to our clinic suffering from a histopathologically verified SCC on his lower left leg. Three weeks earlier, the patient consulted his physician because he had observed skin alterations within red parts of his multicolored tattoo, which he had received 4 months before the occurrence. The body art was done by a licensed tattooist with nontoxic, organic inks by Eternal Ink---for the red sections, "Dark Red" ink was used. The patient did not have a history of trauma or severe sunburn within the altered skin area. In the following, a SCC (pT1, G1) with invasive growth features into the dermis was diagnosed ([Fig. 1](#F1){ref-type="fig"}). For further medical treatment, the patient was transferred to our clinic and a R0 tumor resection was carried out. During follow-up consultations, the patient developed a wound dehiscence. Additionally, in other red areas of the tattoo, further suspected skin alterations were observed. As a consequence, a second surgery was performed 6 weeks after the first surgical intervention. At that time, all remaining skin alterations were surgically removed---the pathological review confirmed nonmalignant skin dermatoses without new carcinoma formation in this area. Finally, the still remaining skin defect was covered with split-skin graft from the left upper limb. After a 1-year follow-up period, the patient has been tumor free ([Fig. 2](#F2){ref-type="fig"}).

![Histopathological verification of a SCC. A, As a relative well-circumscribed neoplasm in the dermis, the tumor is composed of strands and nodules of atypical squamous cells with some mitoses and furthermore shows endophytic prolongation into the dermis. Also variable central keratinization and horn pearls formation can be found. Magnified rectangular cutout shown in (B) with typical nests of squamous cells alongside with atypia and mitotic activity in the dermis, near to the tumor formation red pigment, can be seen. Arrow, SCC complex; *P*, red exogenous pigment; \*, infiltrate of histiocytes and lymphocytes; (A), 25-fold microscopic magnification, and (B), 200-fold microscopic magnification.](gox-2-e114-g001){#F1}

![Surgical tumor resection. A, After the first surgical procedure, the histopathologically diagnosed SCC was completely resected (arrow, scar). B, Later on, within 1 part of the surgical area, a wound dehiscence developed and further skin alterations inside of remaining red parts of the multicolored tattoo came up (arrow, wound dehiscence + skin changes). Those lesions were once more surgically removed and the wound was covered with split-skin graft. C, Final medical result 1 y after the last surgical treatment (asterisk, completed wound repair).](gox-2-e114-g002){#F2}

DISCUSSION
==========

Tattooing has gained tremendous popularity during the last 2 decades among young people in developed countries.^[@R1]^ The growing popularity of tattoos may be the result of broader social acceptance, cosmetic appearance, or the option of a more efficient tattoo-laser-removal. Inks in all kinds of colors have been developed by the industry, resulting in even more complex artistic tattoos. It has to be mentioned that the precise composition of tattoo ink is neither nationally nor internationally standardized. It is still the case that in some countries, multiple carcinogenic substances are used for certain tattoo dyes.^[@R4]^ Nevertheless, mercury sulfide, which can be responsible for red tattoo reactions, has since been eliminated by major fabricants, from tattoo ink---as to mention 1 positive impact. Although this substance has been replaced by other inorganic/organic compounds, in particular, red ink still causes more reactions than other colors.^[@R5]^ Red tattoo reactions are indeed the most common, even though reactions to almost all colors have been reported.^[@R5]^

The skin represents the largest organ of the human body, serving as a barrier to the environment and having the ability to metabolize absorbed chemicals.^[@R4]^ The incidence of tattoo-associated skin dermatoses and neoplasia have been increasing over the past years.^[@R4]^ Tattooing involves the application of pigment such as metallic salts and organic dyes, which remain inside of the skin's dermis for decades.^[@R4]^ Directly after initial injection, the dye is scattered between the epidermis and the upper dermis. The injected pigment is detected by the immune system as intrusive material and consequently is absorbed by phagocytes. Later on, the damaged epidermis falls apart and the surface pigment is vanished. In the dermis, granulation takes place and connective tissue is formed. Therefore, the implemented dye is trapped within fibroblasts, resulting in an increased concentration inside of the layer just below the epidermis-dermis boundary. Despite the fact that exogenous pigment in this area is quite stable, within decades it still tends to shift deeper into the dermis.

SCC is the second-most prevalent cancer of the skin---it is more common than basal cell carcinoma and less common than melanoma.^[@R6]^ Unlike basal cell carcinoma, SCC is associated with a low substantial risk of metastasis.^[@R6]^ The histopathological presentation of SCC varies from scaly erythematous plaques or cutaneous horns to crusted ulcerated lesions.^[@R7]^ It arises from uncontrolled multiplication of cells of the epithelium or cells showing particular cytological or tissue architectural characteristics of squamous-cell differentiation.^[@R7]^ The characteristic features are full-thickness epidermal atypia with disordered architecture, abnormal mitoses, and dyskeratosis.^[@R7]^ Early excision of small lesions generally is associated with an excellent prognosis.^[@R8]^

So far mainly keratoacanthoma, as a SCC subgroup, and only a few other forms of SCC have been described in scientific literature to be triggered by tattoos.^[@R1],[@R4],[@R9]--[@R12]^ Therefore 2 different ways of SCC tumor formation should be mentioned: new, trauma-induced keratoacanthomas that occur rapidly---until up to 1 year after the initial tattooing procedure---or classic SCCs that usually develop over multiple years after the initial tattooing procedure.^[@R4]^ Our presented case seems to be a mixture---a rapid SCC tumor formation within less than 6 months. This kind of tumor behavior has not been described in scientific literature so far---also considering the patient's blank medical record, his fairly young age, and no history of binge tanning. Compared with older case reports, it seems that patients who develop skin cancers within tattoos nowadays are younger and have a shorter delay since tattoo application.^[@R13]^ Despite that fact, red and black colors have always been the most commonly used colors for tattoos.^[@R3]^ However, red is known to be the main color responsible for hypersensitivity tattoo reactions and seems to be the most common color for triggering SCCs, keratoacanthomas, and pseudoepitheliomatous hyperplasia.^[@R4]^ Therefore, the authors of this presented case think that SCC occurrence is strongly connected with the red ink's usage for tattooing.

CONCLUSION
==========

SCC is an unusual reaction that can occur in tattoos; however, the association may be coincidental.^[@R4]^ The authors of this case report believe that SCC should be added to the list of histological patterns of tattoo-related inflammatory reactions, especially in cases of rapidly growing lesions. Surgical removal and thorough histological analysis of the entire skin alteration are fundamental. The prognosis is favorable after an in-total excision of the skin cancer. Nevertheless, routine surveillance and careful follow-up examinations are recommended, as reoccurrence is possible.
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